The effort to establish a National Climate Service would be incomplete without attention to climate literacy. Underpinning the demand for new services is a growing awareness of our collective vulnerability to climate variability and change. How that is portrayed is a challenging problem, one that cannot be answered through web-based delivery of products. Local, trusted sources of climate information are needed and these entities need to be supported as they engage those they serve in a sustained education process on climate. What is learned through this engagement relating to how information is presented and used will inform national efforts to increase services and relevance of climate information. [Key words: climate literacy, utilization, decision-making, education, engagement, climate services, communication, barriers.]
The prospect of climate change is driving a renewed effort within the scientific community to develop a system of climate services to inform decision-makers about the potential impacts of climate change. These efforts are not altogether different from their predecessors, in which the scientific community attempted to harness its knowledge about climate to equip groups such as agricultural producers with knowledge about climate variability to inform their decisions. At the heart of all of these efforts is the transmission of knowledge between two communitiesscientists and decision-makers. This can take the form of simple web-based products to in-depth education to long-term collaboration. Underpinning all of these is a public that is capable of accessing and using the information provided by the scientific community.
Climate literacy is part of a coordinated effort to make people more aware of their natural environment and factors, both natural and anthropogenic, that cause disruptions to that environment. It is geared toward making people more effective users of climate information. But what does it mean to be a user? Use can be as simple as finding information on a website or it can be more involved, to the point where that information causes changes in behavior. This paper examines what we mean by the use of climate information followed by implications for designing a National Climate Service. A more informed user is a more effective user; this concept lies at the heart of climate services. Thus, climate literacy is an essential element in the design of a National Climate Service.
The sections that follow outline the dimensions of the current framework of climate services in the United States, examine the concept of use in detail, and address factors and decision-making styles that affect receptivity and use of information. The paper concludes with an examination of the importance of climate literacy as a component of a U.S. National Climate Service.
CLIMATE SERVICES
Climate services are continually evolving in response to a growing understanding of climate combined with a growing appreciation of the intersection of climate and human endeavors. "Climate service" is best thought of as a structured portion of a larger applied earth sciences program, much like "weather service" focuses upon short-term events. Like the U.S. National Weather Service, which was established with the purpose of collecting observations and progressed to forecasting activities, climate services has the potential to move beyond analysis of existing records and develop a more prognostic capability.
Climate services is not, however, simply an extension of weather services. Climate interactions are far more complex, particularly with regard to societal dimensions. Because the time horizons upon which climate operates are greater, the impetus for decision-making may be lessened. People may not react to climate change with the same urgency with which they may act toward a tornado warning. Yet it is clear that decisions made today have long-term impacts in the hazards we will face in the future. Developing that sense of urgency will not come from repeated pronouncements of doom, but rather from individuals internalizing the concepts of a dynamic climate and the risks associated with their decisions over time. Therefore a successful climate services initiative must have climate literacy as an essential element.
The need for a coordinated strategy was framed by the publication of A Climate Services Vision: First Steps Toward the Future (NRC, 2001) . The report highlighted that the societal value of climate information is dependent upon many factors, including: (1) the strength and nature of linkages between climate, weather, and human activities; (2) the nature of uncertainties associated with forecasts; (3) the accessibility of credible and useful climate information by decision makers; (4) the ability of users and providers to identify each other's needs and limitations; and (5) the ability of users to respond to useful information.
These factors pointed toward what the report identified as a user-centric system. It highlighted the diversity of the user community and a commensurate increase in specialized needs. Information must be provided in context, from the perspective of the historical record to guide understanding of natural variability and climate change. Evaluation, mutual information, and feedback were seen as necessary to improve communication and accessibility of information-in short, a dialogue between the providers and users. The report also noted a shortage of research on diffusion of knowledge and information. Even the best research results may not be used unless mechanisms by which users select and adopt information are better known.
In addition to promoting more effective use of the nation's weather-and climateobserving systems and improving the capability to serve the climate information needs of the nation, the report highlighted a third area: interdisciplinary studies and capabilities needed to address societal needs. Their recommendations included: (1) develop regional enterprises designed to expand the nature and scope of climate services; (2) increase support for interdisciplinary climate studies, applications, and education; (3) foster climate policy education; and (4) enhance the understanding of climate through public education.
The report describes a climate system that should strive to meet the needs of a user community at least as diverse and complex as the climate system itself, ranging from the international community to individual users and involving both the public and private sectors. Central to the scope of a climate service is the need to embrace wide ranges of time and space scales because decision making occurs on all scales from local to global and from weeks to centuries. (NRC, 2001, p. 33) Since 2001, several reports have highlighted the critical role of educating potential users. In 2003, the American Meteorological Society in a report on Improving Responses to Climate Predictions emphasized the need for more "science integrators" (AMS, 2003) . Finding 5 of the report noted that "climate information is most effectively developed and applied through partnerships between climate information providers and decision makers" (AMS, 2003, p. 7) . In a review of the U.S. Climate Change Science Program (CCSP), the National Research Council (2007, p. 41) noted that "discovery science and understanding of the climate system are proceeding well, but use of that knowledge to support decision making and to manage risks and opportunities of climate change is proceeding slowly." The review called for stronger connections with the social science community and a more comprehensive and balanced research program, including human dimensions, economics, adaptation, and mitigation, noting that "a well-developed list of stakeholders, target audiences, and their needs is essential for educating the public and informing decision making with scientifically based CCSP products" (NRC, 2007, p. 45) .
Throughout all of these reports and recommendations, the word "educate" keeps appearing. This is recognition that provision of products alone is not sufficient to assure use; rather those using the products need to feel sufficiently comfortable with the concepts behind those products before they will use them.
UTILIZATION
Much like the parable of the blind men and the elephant, when people speak of utilization, they may be describing different things. Utilization can range from the reception of information to the information actually affecting some aspect of a problem that it sought to address. Both measures would be considered utilization, but the latter is much more difficult to achieve, and especially difficult to attribute changes to the source. Do we, as scientists, need to concern ourselves with whether or how the information is used? Is delivery of information to a decision-maker sufficient to consider our part as finished?
Utilization may also mean more than the direct application of information by an individual. In addition to direct application use there is conceptual use. This category encompasses much of the way scientific information is used. Conceptual use includes knowledge-driven, background information on a problem, as well as "enlightenment" (analyses that create "inventories of information" that alter subsequent debate, but do not have immediate impact). Neither necessarily changes immediate outcomes, but both have the capability to alter the environment in which decisions are made. Weiss (1979) shows that information use cannot always be easily identified. A study undertaken to better understand climate processes from a scientific standpoint, for example, may be of great value to the scientific community but of little value to decision-makers. On the other hand, a study aimed at a particular problem may meet the needs of decision-makers, but not measure up to the standards of the scientific community. Table 1 shows six different ways in which studies may be used.
At one end of the spectrum is intellectual enterprise. This is the hallmark of many scientific studies, in which the goal is to understand a complex physical system and the target audience is the scientific community. These studies are valuable to advancing the state of knowledge, but as Weiss (1979) shows, they do not necessarily lead to immediate, tangible use by decision-makers. However, over time, the aggregation of knowledge may shape the definition of problems, thus leading to Weiss's (1979) "Enlightenment" category. Each study contributes some bit of knowledge, and as the knowledge base grows, the environment in which the aggregate sum of knowledge is interpreted begins to change. One example of this process is global climate change. The widely held belief during the 1970s that the earth was cooling changed as new theories and evidence of global warming were accumulated. While global climate change is still the subject of much debate, the framing of the issue was distinctly changed during the following decade.
At the other end of the spectrum is instrumental use. As opposed to conceptual use, instrumental use seeks identifiable one-to-one relationships between an analysis and outcomes. This corresponds to Weiss's problem-oriented category, in which decision-makers have a specific, identified need and a study is performed to address those specific questions. An example of this is the U.S. National Academies of Sciences review of the 2001 Intergovernmental Panel on Climate Change (IPCC) reports, conducted at the request of the U.S. Executive Office of the President. In this case, the Administration submitted 13 questions to the National Academies of Sciences, seeking their perspective on global climate change, measures of uncertainty, and the validity of global change models used in the IPCC reports. The Academy then assembled a panel, conducted a review of the state of knowledge on global climate change, and issued specific responses to each of the questions asked by the Administration. One tangible outcome of this process was a restructuring of global climate change programs within the Administration, to the point where senior administration officials are now involved in the issue. However, instrumental use is not always clear cut either. Use can range anywhere from a report being delivered to a decision-maker to actual changes in the problem that confronts the decision-maker (e.g., Knott and Wildavsky, 1980) . Table  2 shows examples of what could be categorized as instrumental use. Part of the responsibility for use lies with the decision-maker, but those who produce the reports also bear responsibility for their use. Delivering a report to the decisionmaker does not ensure that the information is going to be useful, or even acknowledged by the decision-maker. In order to reach the "higher levels" of utilization, those who produce the reports must ensure that the information meets the needs of the decision-maker and can be readily incorporated into the decision-making process. These early steps help to ensure that the report will not only influence the single decision-maker, but will be cited in efforts to persuade others as well.
FRAMING THE MESSAGE
For a study to influence the decision-making process requires more than conducting it and letting the results "speak for themselves." Rather, results must be framed in the context of decision-maker needs. For a report to have an immediate impact, it must address problems facing one or more decision-makers. It must be framed in a manner consistent with other information from which the decisionmaker is drawing. And lastly, it must be constructed in way that makes sense to the decision-maker and others whom he or she must persuade. Even once a message is formulated, there are external factors that influence how it is received. These communication factors include content of the message, dissemination source, dissemination medium, and user characteristics. Methodology, credible outcomes, and cost-effectiveness are some objective factors of content that affect utilization. In addition, the information must both be understandable to users and relate to existing information. Whether the information is seen as useful may reflect whether the same information shows evidence of benefitting another individual in a similar circumstance. This is not unlike the cost-effectiveness measure that policy-makers seek; an individual producer would want to see evidence of benefits before accepting risks of changing practices.
With regard to the dissemination source, key factors include whether the organization is perceived as competent, credible, sensitive to the user's concerns, and has developed relationships with others with whom the decision-maker works. Objective factors, such as experience, are important, but subjective perception of the source governs whether or not information is used. The biggest difference among organizations lies in their relationships with others. Partnerships with long-standing organizations, such as extension programs that have existed for decades and are highly visible in local communities, can improve the receptivity of information.
The medium is the mechanism by which information is packaged and transmitted. Information that is available to the decision-maker in a timely fashion, easy to access, and "attractive" is more likely to be used. Thus, the way in which information is presented is a critical factor governing the likelihood of selection by a decision-maker. This does not mean that the package is more important than the content, but a good study that is not designed to compete with other sources of information is less likely to be accepted by the decision-maker. In addition, dissemination media that are flexible, reliable, and cost-effective will become favored sources for a decision-maker, which assures information is available when the decision-maker needs it.
Controlling the medium is a difficult challenge for all types of organizations. The Internet has made information much more accessible, but it comes with the problem of information overload. An individual may go to several locations to obtain climate information. Each source will have differences in the way information is presented and what is included. Given such widespread access, users will tend to fall back on sources with which they are familiar and have a working history. Even though some will seek out information through the Internet, many still prefer direct contact and even printed materials. Utilization is best achieved if the organization has a direct, local presence, either through a physical infrastructure such as extension offices, or training programs and workshops in local communities.
The last category, user characteristics, varies considerably across the clientele whom these organizations are attempting to reach. User skills, resources, and support vary both between client groups and among individuals within a group. For example, if a decision-maker wants to learn about a subject, he/she may seek a different source than when he/she is trying to persuade others to take some desired action. The information that in one case was used as background material may not necessarily be useful for convincing others, especially if the decision-maker needed to invest a significant amount of time to process that information. User characteristics also affect the adoption of information. An early adopter of new information and technology may be more capable of highly detailed information, whereas others may wait for information to be more widely accepted before they consider use and may require more basic explanations.
DECISION-MAKING PROCESSES
Attentiveness to these factors may promote use of scientific and technical information, but decision-making styles also influence use of information. Decisionmakers face an array of complex problems that involve variability in both the physical world and in human behavior. Some elements may be easily identifiable and controllable, whereas others prove more intractable. In order to deal with the complexity of these processes, decision-makers adopt styles that allow them to process information in an orderly manner.
The "textbook" image of decision-making is the rational model. According to the rational model, a problem is defined, evidence is collected, all options are evaluated, and the best option is selected. Scientific information and data-included in reports and studies available to the decision-maker-would be one of the foundations on which options were evaluated. Unfortunately, few instances of decisionmaking follow the rational model because the decision-maker would need complete information as well as knowledge of the actions of others.
One means of coping with the volume of information and limited time is what Simon (1947) called "satisficing." Some refer to this approach as the "garbage-can model." When faced with a problem, a decision-maker reaches into a "garbagecan" and pulls out a solution. If the solution matches the problem and appears that it will work, then the decision-making process is concluded. If the match is not good or expected outcomes unfavorable, another solution is tried, until a satisfactory outcome is identified.
Another common decision-making model is incremental adjustment. This approach is commonplace, especially for areas where sweeping changes are not necessary. In this case, the decision-maker identifies key components of policies, and determines possible modifications to each. Each modification is then evaluated in the context of preferred outcomes, resources, and available information.
Decision-makers also sometimes simply "borrow" alternatives from elsewhere (Walker, 1981) . This diffusion of ideas sometimes occurs through meetings, reports from other agencies or counterpart agencies in other states, or even through the media. While this approach may be easy, it runs the risk of incomplete information and incompatibility. There could be unique circumstances that affect the success of a program in one location that are not present in another location. Thus, copying a program in its entirety will not necessarily guarantee positive results. Also, because the "borrower" may not have complete information, adjustments of a program to a new location may prove more difficult than the process of creating a new program.
Another way in which decision-makers deal with an array of information is through the structure of institutions (North, 1990 ). The institutional model of decision-making follows the path of the rational choice model, but with several critical distinctions. First, institutions define credible sources of information, obviating the need for a single decision-maker to perform an exhaustive search. While there may not be formal stipulations on sources of information, there usually is common knowledge within the institution about where to seek information. Second, institutions structure the rules of the game. A decision-maker can, with reasonable confidence, anticipate how others will react to a decision. Third, institutions provide resources that lower transaction costs. Infrastructure that collects information makes it easier for a decision-maker to search for what is available when faced with a decision.
With all of these different mechanisms by which decisions can be made, it becomes nearly impossible to prescribe a "best approach" that favors inclusion of scientific information into the decision-making process. Yet all of these approaches do offer a few clues. First, establishing an organization as a credible source is important. Decision-makers will not likely look at sources with which they are unfamiliar. Stated another way, an alternative would not even be in the "garbage can" unless it originates from a credible source. Second, promoting studies can be beneficial. If a decision-maker is borrowing alternatives from elsewhere, it is important to establish that similar information is already being used by another organization. Third, framing findings as alternatives to address some problem is necessary. Findings by themselves are not as likely to be used as are those that show a relationship to a problem.
All of these mechanisms assume that decision-makers are sufficiently knowledgeable and able to evaluate information and alternatives. The implication of this for climate literacy is that complex scientific topics need to be distilled in a manner accessible to decision-makers.
SCIENTISTS AND DECISION-MAKERS
Scientists, and academics in general, have an additional barrier to overcome: the so-called cultural divide. Norms differ between researchers and practitioners, scientists and decision-makers. The scientific model of seeking objective truth may fall short within the problem-oriented, contextual, multidisciplinary, and normative realm of decision-making.
C. P. Snow (1964) characterized the division between scientists and what he termed "the literary culture" as a vast chasm, across which communication ceased to exist. His examination of the patterns of thought between these two cultures showed a disparity in perspectives that contributed to misunderstanding, incomprehension, and distorted images of the other. Although differences existed among subcultures within each culture, the dominant culture constructed a shared perspective and methodology within the subcultures. Thus, scientists from different disciplines communicated among themselves more easily than did members of different cultures, even though they might be working on similar problems. Snow (1964) held a pessimistic outlook for the future because the gap precluded meeting points where "creative chances" occur. His conclusion was that creating understanding was more important than creating new scientific discoveries.
While some have argued that the cultural divide is not as dire as Snow (1964) described, others have concluded that some communication barrier remains between scientists and nonscientists (e.g., Stokes, 1997) . Morin (1993) saw the manifestation of this as scientists' disengagement from politics, viewing political involvement as beneath them.
Even if these barriers can be successfully overcome, there may still be some hesitancy about using academic material in the policy process. Elected officials, and those whom they directly support (e.g., legislative staff), tend to view academic policy pieces with skepticism (Sabatier and Jenkins-Smith, 1988) , creating a gap between researchers, in general, and government officials. In the political world, there is no such thing as a neutral analysis. Every piece of information bears some policy preference. Usually these are known to decision-makers by attribution to the sources of information. However, academic reports often strive to be value-neutral, thereby masking underlying biases or preferences. Sabatier and Jenkins-Smith's solution to this "two communities" metaphor is to state positions up-front and to adopt an issue-advocacy approach to their work. While perhaps not as deep as the gulf described by Snow, the two-communities division does create difficulties for the use of scientific studies in the policy process. However, Sabatier and JenkinsSmith did find evidence that scientific studies follow the enlightenment model of utilization.
Other researchers have noted difficulties between researchers and practitioners (e.g., Sabatier, 1978) . In one of the earlier studies on the use of research, Cronbach and Suppes (1969) identified procedural differences that introduced barriers to utilization. The traditional model of research is conclusion-oriented, aimed at finding some objective truth. Policy needs, however, are focused more on decisionoriented inquiry, aimed at action. Webber (1992) noted that the policy environment relies upon subjective interpretation of data, not just objective analysis. This requires placing findings into the contextual environment in which decision-makers operate.
DeLeon (1988) characterized the policy environment as problem-oriented, contextual, multidisciplinary, and normative. In contrast, scientific research is often divided into disciplinary fields, and often seeks objectivity. DeLeon's "advice and consent" model suggests that policy is shaped by endogenous and exogenous factors-multiple disciplines and political events. These factors must be considered in order to place findings in a context favorable to utilization.
SUCCESSFUL UTILIZATION
These barriers may seem formidable to a scientist seeking to influence the decision-making or policy process. Many of these barriers require training or support from outside of the scientific disciplines in order to promote utilization of results. However, as the earlier example of the Administration's dealings with the U.S. National Academies of Sciences shows, bridging these barriers is not impossible.
Such substantial barriers make utilization a daunting task. Nonetheless, the research community has figured out means to encourage utilization. Some of these are structural, such as institutional arrangements. Others are individual efforts. Most involve linking practical solutions to problems identified by the user community.
Several organizations that actively promote utilization include agricultural extension, the Natural Resource Conservation Service (NRCS), NOAA Regional Integrated Sciences and Assessments program (RISA), state climate offices and regional climate centers, and university-based outreach programs. These organizations have different success rates, but they share some common elements. First, the studies that they perform are mostly designed to answer specific questions rather than advancing general knowledge. This includes Weiss's (1979) problem-oriented model as well as the knowledge-driven and enlightenment models. Research is often aimed at addressing specific needs, such as developing drought-resistant crops, or may serve as background information for decision-makers.
A second common element is that all organizations strive to change individual users' practices. All are aiming at Knott and Wildavsky's (1980) impact standard, although effectiveness varies. Each organization recognizes that reception is not sufficient and that further interaction with those using the information is necessary to reach higher standards of utilization.
The most successful efforts at implementing scientifically based management practices come from direct, sustained contact with a few progressive individuals (early adopters of scientific information and technology), with a diffusion process spreading information to a broader audience. Case-by-case applications of relevant information and products based on user-defined needs build the credibility needed to establish fledgling connections. Sustained training, workshops, software, and informational materials encourage use beyond the initial assistance. Finally, devoting resources to assure that contact is not just a one-time occurrence builds opportunities for collaboration that increase levels of utilization of climate information.
One example of a successful outreach program is the Oklahoma Climatological Survey's OK-First program for emergency managers (Morris et al., 2001 ). The program was developed in 1996 based on a perceived communication barrier between sources of real-time weather information and local communities. The program provided a technical solution to address the barrier, but also required that each emergency manager who had access to the information participate in a training course. The training course covered basic meteorological principles, how to correctly apply the radar and other weather information sources, and encouraged emergency managers to communicate with their local National Weather Service Forecast Offices during severe weather events. The training was highly successful, to the point that an independent evaluator noted that participants changed their behavior, and often increased their stature, within their local communities (James et al., 2000) . The keys to the success of the program were the training and ongoing follow-up interaction between participants and program staff. Each participant must attend a refresher course every 18 months, providing new opportunities for interaction, training, and feedback. In 2001, Harvard University recognized the OK-FIRST program with their Innovations in American Government Award, showing that the local emergency managers were more empowered to make decisions based on the information and support provided by the program.
Another example of linking the state of scientific knowledge to applications is through the RISA programs. The Climate Assessment of the Southwest (CLIMAS) program at the University of Arizona, for example, sponsors climate impacts research and integrates the findings into an information dissemination system. In order to understand the opportunities for applications of climate information, CLIMAS undertook a stakeholder assessment (Benequista and James, 1999) , in which interviews were conducted across the region to develop a framework for understanding climate information use, identify information gaps, and address constraints in applying climate information. This process established a foundation for understanding user needs, which subsequently allowed CLIMAS staff to tailor research, products, training, and services to address these needs.
CLIMATE LITERACY IN A CLIMATE SERVICES FRAMEWORK
Scientists may not be able to control how information is used, but they can be more involved in how that information is initially presented. By being aware of how findings relate to societal issues, scientists can influence factors that will draw more positive attention to their work. Credibility is not only determined by the methodological rigor and the validity of findings; rather it also depends upon ambiguity, corroboration with other sources or expectations, congruence with user goals, and users' opinions toward research (Sabatier, 1978) . Put simply, it is not sufficient to produce a good report with the usual caveats; it must be integrated into the ongoing issues discussions to which it pertains.
The net result of the process is that there are many problems and many sources of information competing for the limited attention of decision-makers (Hilgartner and Bosk, 1988) . By recognizing these limitations, a researcher may find niches where relevant climate information can be useful to decision-makers. Sweeping pronouncements for policy changes are rarely used, although they may eventually contribute to the discourse through enlightenment. The key, as DeLeon (1988) argues, is to aggregate information from multiple disciplines in a shared analytic framework. In other words, researchers should put the pieces together so that the decision-makers do not have to invest much time deciphering contradictory results from multiple studies.
The process of getting influential people to change policies is difficult, but it is necessary for some members of the scientific community to be more broadly engaged. Over time, personal relationships are established that facilitate the use of information from studies. Even if one single study does not garner much attention from decision-makers; it nonetheless may contribute to the inventories of information that gradually change perspectives and in the end have a much greater impact than instrumental (direct) use of a single study.
All of this points to the complexity of the decision-making process. Because of the multitude of decision-making styles multiplied by the different types of use, there is no way of predicting how-or if-information will be used. Therefore, it is impossible to develop even a suite of products that will address all these combinations. Climate literacy is the solution to this problem. By working with individuals to increase their capacity to use information, it becomes more likely that they will use that information within their own, unique contexts.
Returning to the recommendations of the Climate Services Vision NRC (2001) report, we can now examine how these factors bear upon creation of a National Climate Service. The recommendations on interdisciplinary studies and capabilities included: (1) develop regional enterprises designed to expand the nature and scope of climate services; (2) increase support for interdisciplinary climate studies, applications, and education; (3) foster climate policy education; and (4) enhance the understanding of climate through public education. What follows are suggestions drawn from this review.
Develop Regional Enterprises Designed to Expand the Nature and Scope of Climate Services
Such regional enterprises must include organizations that act as conduits for information along the lines envisioned by the AMS (2003) report. These include the NOAA RISA programs and state and regional climate centers at a regional scale and closer collaboration with organizations such as agricultural extension and the Natural Resources Conservation Service at substate scales. It would be exceedingly difficult for a federal agency to add sufficient numbers of staff and have enough flexibility to be able to address the full scope of needs for tailored information.
Increase Support for Interdisciplinary Climate Studies, Applications, and Education
This goes beyond applied meteorology or climate studies; it must include research on the processes of knowledge transfer and diffusion. Disciplinary areas such as communications, risk management, decision-making, policy sciences and psychology can contribute immensely to our understanding of how individuals access, assess and prioritize scientific and technical information within a framework of other competing value systems. Areas of research such as these must to be supported in graduate programs and access to additional funding mechanisms such as the NOAA RISA program and National Science Foundation's Decision Making, Risk, and Uncertainty.
Foster Climate Policy Education
It is not sufficient to deliver better climate products; rather delivery of new products must be accompanied by information on how to use the product. Both the products and associated educational materials must be shaped by the needs of decision-makers and the context in which they operate. It is unlikely that information will be adopted if it requires structural changes to policies and procedures within organizations; therefore the information must be adapted to existing structural frameworks in which the individuals operate.
Enhance the Understanding of Climate Through Public Education
Because of the expanding scale of use of climate information and the circumstance of unknown users of climate information, a broad public education campaign is needed. This will introduce potential users to the concepts of our climate system, increase their comfort with the products and services that are available through National Climate Service partners, and encourage collaboration with those who can provide more in-depth support for their applications.
Partnerships and education will enable the proposed National Climate Service to reach a broad user base with effective information-that is, information that is compatible with the values and decision-making styles in which users operate. Without these efforts, there will undoubtedly be some who can educate themselves on climate and effectively use the available products, but the costs of operating the Service will be large relative to the benefits it provides. Furthermore, many of the products offered by the National Climate Service may be misused through ignorance arising from a lack of understanding of concepts behind those products.
Not every scientist can or should embark upon a process of climate literacy. Rather a National Climate Service would be most effective if it makes connections between those generating knowledge and those disseminating knowledge. Integrating climate education into existing conduits, such as extension offices, state and regional climate centers, and the NOAA RISA program, provides pathways to the public. These organizations have invested years in capacity-building with those they serve. More formal education programs offered through such conduits would accelerate this process. As NOAA and others proceed toward developing a National Climate Service, it is essential that they keep education at the forefront of their planning and include climate literacy as a core element of their strategy.
